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and the unknown cannot be exaggerated. For 
example, if one may judge from the variation in yield 
among existing varieties of wheat, an increase of io 
to 20 per cent, in the maximum yield is not beyond the 
reasonable expectation of the raiser of new varieties. 
This increase involves the cultivator in no extra ex¬ 
pense to speak of, whereas if he obtained it by means 
ol fertilisers or more intensive cultivation, the added 
cost might easily consume all the extra return for 
the crop. 

In the creation of new varieties of horticultural or 
agricultural plants the guiding principle in the past 
has been selection. In many cases this has consisted 
in the skilled observer picking out “mutations,” new 
forms which have arisen per saltum and show some 
essential and transmissible difference from the type. 
In other cases a process of slow amelioration has gone 
on through persistently breeding only from the best. 
For example, the percentage of sugar in the sugar 
beet has been doubled in about fifty years by select¬ 
ing for seed purposes only those roots which were 
richesf in sugar, a little core having previously been 
bored out for analysis. It is necessary, however, to dis¬ 
tinguish here ; richness in sugar is a congenital condi¬ 
tion of the root, transmissible with variations to its 
descendants, whereas mere size or other temporary 
factors due to culture cannot be so passed on and do 
not in consequence form material for selection. Thus 
it is probable that an immense amount of work that 
has been done to improve cereals by sowing only the 
largest or the heaviest grains, or, again, the grains 
from the longest ears, has been wasted; there is no 
evidence of the permanent amelioration of any variety 
by this method. The advances have all been acquired 
by “pure culture” methods; a desirable type of ear 
or grain is seen, and a pure strain is created by 
propagating from that alone. 

It is with these questions of mutation and selection 
that Prof. CostatWin’s book mainly deals, but though 
such methods have had the field very largely to them¬ 
selves in tlje past, they arg not likely to retain their 
position in the future. Until rKeptly the raiser of 
new varieties was rather shy of cross-breeding; he 
obtained thereby such an extraordinary and unstable 
set of mixtures that it was only by a lucky accident he 
could select anything tractable from it. Thanks, 
however, to the Mendelian hypothesis, we are now 
able to handle with some precision the varied hybrid 
forms which result from a cross, and the work of the 
Cambridge school of biologists, of Bateson among 
sweet-peas, and of Biffen among wheats, has shown 
what a remarkable practical tool Mendel has placed 
in the hands of the plant-breeders. Mendel’s work 
has revolutionised the whole point of view, 
and in consequence Prof. Costantin’s book, which, 
though dated 1906, contains no mention of Mendel 
and his theories, is hardly of service to the plant- 
breeder of to-day. Doubtless we may have to come 
back to a consideration of many of the*' facts therein, 
facts which lie outside the scope of Mendel’s hypo¬ 
thesis, but just at present the current is setting so 
strongly the other way that Prof. Costantin’s book 
will not meet with much acceptance. 
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SCIENCE FOR ARTISTS. 

Modern Painters , By John Ruskin. 5 vols. 

The Stones of Venice. By John Ruskin. 3 vols. 

Unto this Last, and Other Essays on Art and Political 
Economy. By John Ruskin. Everyman’s Library. 
(London : J. M. Dent and Co., n.d.) Price is. net 
per volume. 

CHEAP edition of^JfuJI xin’s works, clearly 
printed, author’s illustrations well 

reproduced* is which will be keenly appre¬ 

ciated Jn Wty directions. The world of art already 
owes JOS Heavy jlebt to “The Stones of Venice ” and 
“Modern Painters,” but for many years these have 
been accessible tr>..the young student only through the 
agency of the public Tiblfiry or some such place. The 
great critic, whose wateh,wyrd was “truth,” thus 
failed to see the full fruits bfVhis Reaching. Now it 
is possible for anyone to enjoy the ts&iefit ijf his writ¬ 
ings, and the training of an artist must b^.,.regarded 
as incomplete until he has mastered, at le^st, the 
principles of his calling as laid down by Ruskin in 
“ Modern Painters.” 

It has always, ever since the days of ancient 
Greece, been fully recognised that no representation 
of the human form can be even passable unless it is 
anatomically correct. Every muscle, every sinew, 
must be in its proper place, and correctly propor¬ 
tioned ; even the attitude and expression of each figure 
must be correctly fitted to the subject, or the result 
will be unmercifully condemned. But how many a 
landscape is defaced with impossible clouds, trees 
which grow nowhere on this earth, and even rocks 
and mountains such as no eye has ever seen. In 
truth, nature has an anatomy as real as that of the 
human body, and the man who knows turns from 
such parodies with exactly the same feeling of con¬ 
temptuous disgust as is inspired by a figure with 
misshapen limbs, or poised in an impossible attitude. 

Misrepresentation of nature has been endured by 
the public from ignorance bred by lack of observation. 
As Ruskin says, it is not easy to discern the truth. 
The eye has to be trained to see correctly, 
and a picture should contain just that amount 
of fact which would be visible in the circumstances 
represented, and no more. It is useless for men who 
would be regarded as scientific Philistines to urge 
such things upon artists. Only the great ones would 
listen for a moment, and they are just those who need 
the advice least of all. They have always known, 
more or less, how to combine truth of visible detail 
with those qualities of breath and feeling which are 
involved in the idea of a “picture.” But the rank 
and file too often palm’*6fF. on ignorant buyers works 
which are wrong in drawing'/’wrong in colour, and 
ridiculous as representations of nature. 

No one can regard Ruskin as a mere man of 
science, and he should command the attention of all 
who aspire to be his brother artists. His magnificent 
chapters on clouds, on plant forms, and on mountain 
sculpture are admirable alike in conception and execu¬ 
tion. They are an excellent beginning. An artist 
who has studied them with care cannot but go to 
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nature with an opened eye, and a little correct seeing 
must surely inspire him with the desire to under¬ 
stand, and to know nature as the sculptor knows the 
human body. The anatomy of scenery can only be 
fully grasped by industrious study, and every land¬ 
scape painter should be put, as a prime essential, 
through properly devised courses of meteorology, 
botany, and geology since they are the only clues to 
the working of the bones and muscles of the world. 


OUR BOOK SHELF. 

The Hills and Valleys of Torquay: a -%tudy ifl Valley- 

Development and an Explanation of\ocal Scenery. 

By A. J. Jukes-Browne. Pp. viii+^ 4 - (Torquay: 

Published by the Author, FI o ri s faj*: for□ uay, 1907.) 

Price 3s. 6d. Sy* 1 **' 

This is a pleasantly /u/jjf?nbut withal scientific ex¬ 
planation of the/auljMfring of the land which forms 
the Torcfuafr prii^pntory. The natural attractions of 
the region/are'great, and Torquay itself is said to 
spread aver (fight hills. Among these, Lincombe and 
Warberry Hills, formed of red Devonian grits;, rise 
from 400 to nearly goo feet; while the coast scenery is 
diversified by the limestone crags and cliffs of Tor¬ 
quay and Babbacombe, the slates of Ilsham, the dark 
igneous; rock of Black Head, and the red conglomer¬ 
ates, sandstones, and clays of Watcombe and Liver- 
mead. 

In describing the various stages and processes that 
have led to the present scenery, the author has en¬ 
deavoured to make his work as simple as; possible, but 
the reader who has hitherto paid no attention to 
geology must give earnest application to the intro¬ 
ductory geological chapters in order to understand the 
subject. 

The author shows how the present features were 
gradually developed after the Bovey Beds of Eocene 
age had been spread over an eroded surface of older 
rocks. The rivers then took their courses over soft 
strata, and cut channels; through this covering into 
the Permian and Devonian rocks beneath. In process 
Of time all traces of Bovey Beds have been removed 
from the area, and there have been revealed the 
remnants of old rock-platforms like that of Babba¬ 
combe. trenched in places by river action, before the 
present outlines of the coast were shaped. 

The work, which will be of special interest to resi¬ 
dents and visitors, is illustrated by a, number of 
excellent pictorial views, and by a series of maps, 
based on those of the Geological Survey. The 
student may with advantage colour by hand the 
■different geological formations represented on these 
maps. The author would have done well to mention 
the Geological Survey memoir on the country around 
Torquay by Mr. W. A. E. Ussher, a work which must 
form the basis of future research in the area. 

Ammonia and its Compounds. By Dr. J. Grossmann. 
Pp, x+151. (London and New York: Harper and 
Bros., 1906.) Pricopzsy fkLywet. 

This is the first vomrgefot a series of handbooks on 
chemical te(»nolqfryV\»nich, so the preface informs us, 
are not intemdad/tb be highly elaborated treatises, but 
are rather jo anqrd a general survey of the subject 
and do serve as guides to the larger standard works. 
Although the author of the present volume disclaims 
either originality in the subject-matter or completeness 
in the compilation of his materials, the careful reader 
will soon realise that whatever defects the book may 
possess, it is written by one who is not only familiar 
with his subject, but combines a full knowledge with 
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the power of clear and concise exposition, A more 
comprehensive treatise may possess the.advantage of a 
work of reference for specialists, but a small volume 
like this will no doubt attract a wider circle of readers, 
and should find its way to the shelves of the student 
of general chemistry. We can only express a hope 
that the succeeding volumes may maintain the high 
standard of excellence attained by the pioneer volume 
of the series. 

But if the publishers are to be congratulated on 
their new venture, we must candidly express regret 
that so admirable a littie volume should have been 
printed on such inferior paper. It may be desirable to 
buy a good book at a low price, but no one would 
grudge a small additional cost if it enabled him to 
decipher the lines of the illustrations. We would 
specially direct attention to the figure on p, 85, in 
which, owing to the character and surface of the 
paper, all the fine lines are obliterated, and the draw¬ 
ing rendered quite worthless as an illustration. 

J. B. C. 

Ventilation, Heating, and Lighting. By W. H. Max¬ 
well. Pp. vi + 151. Second edition, revised and en¬ 
larged, (London : The Sanitary Publishing Co., 
1907.) Price 3s. net. 

The simple arinciples and practice of ventilation, heat¬ 
ing, and lighting are described in this volume from 
the poin^d**view of the sanitary engineer. It would 
be to the advantage of the community if every archi¬ 
tect and sanitary engineer were not only familiar with 
the physical laws upon which successful ventilation, 
heating, and lighting depend, but also based their 
work upon them. Usually, the provision made to venti¬ 
late and heat a building is quite inadequate; and when 
any means are provided they are constructed according 
to "rule-of-thumb methods, with little consideration for 
the possibly peculiar nature of the building to which 
they are adapted. A few new devices and systems are 
described by Mr. Maxwell, and the views of authorities 
on requirements and efficiency are freely cited. The 
student and the practical man will find the book easy 
to understand, and a useful guide to success in ex¬ 
aminations or in building construction. 

Practical Physiological Chemistry. Bv Dr. Philip B. 
Hawk. Pp. xiv + 416; illustrate®^. (London : J. 
and A. Churchill, 1907.) #BricpfuosTnet. 

Dr. Hawk's name .is Amown as an investigator 
in the sidmect of gical chemistry. The present 

volume /Mstifias k& ms ability as a teacher of the 
subject/ /Alwmgn there is nothing strikingly original 
in his l^ns&i/tation of the subject, the book he has 
produced is free from error, is clearly written, £# 
practical, and sufficiently full for most purposes. The 
recent work published by Fischer and his colleagues 
on the question of protein cleavage products 1 is given 
with special fulness; the urine, also, is naturally a 
subject which occupies considerable space; indeed, 
nearly half the book is devoted to this; important 
secretion. The volume is admirably illustrated and 
well printed. W. D. H. 

Resistance des Carenes. By M. Fricker. Pp. 170, 
(Paris: .Gauthier-Villars; Masson et Cie., 1907.) 
This latest addition to the series of little volumes 
known as “ Encyclopedic scientifique des Aide- 
Memoire, ” to jfhich attention has often been directed 
in these colrnsms, deals with the propagation of waves 
and questioffsW resistance of liquids to motion through 
them, with particular reference to the motions of 
ships. The problems considered are treated theoretic¬ 
ally and experimentally, and the student of naval 
architecture with some knowledge of the calculus 
should find the bodk useful. 
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